W o r l d o f R e p r o d u c t i v e B i o l o g y Spermatogonial Stem Cells Mysteries Deepen Katie Gerhardt
Researchers have launched many studies in attempts to understand the self-renewing properties of spermatogonial stem cells (SSC), and, subsequent to development of a viable transplantation method in 1994 [1] , publications on the topic surged. These initial transfer attempts focused on a gonadotropin-releasing hormone (GnRH) analog, which typically suppresses spermatogenesis in wild-type models, but also protects SSCs from chemical or radiation damage. However, publication of contradictory findings over the past three decades has undercut hope for a definitive conclusion.
A new understanding of follicle-stimulating hormone (FSH) regulation of glial cell line-derived neurotrophic factor (GDNF) in the early 2000s added another layer to the story [2] . Tadokoro et al. suggested different GDNF amounts in circulation influenced SSC colony fates. However, investigators questioned these findings upon learning of testosterone's role in colony lifespan and SSC renewal. No hypotheses had thus far been able to account for all the pieces to this puzzle.
Tanaka et al. [3] attempted to reconcile the differences in past studies by examining gonadotropic hormonal signaling in two transgenic mouse lines, knocking out follicle-stimulating hormone b (fshb) and luteinizing hormone/choriogonadotropin receptor (Lhcgr), respectively. SSC activity was measured in both immature and mature testes of mutant mice, which were transplanted into wild-type mice. The results for the fhsbknockout (KO) mice suggested that SSC renewal functioned normally despite previous claims of benefits conferred on SSC self-renewal by FSH.
By comparison, the Lhcgr-KO mice showed enhanced colonization of donor cells and a particular phenotype characterized by proliferation of immature Leydig cells and a lack of mature Leydig cells. Additionally, testosterone levels in these cells were low, and yet an enrichment of SSCs accompanied the phenotype.
Investigators next examined the effect of the spermatogonial microenvironment by transplanting wild-type SSCs into the germ-cell-deficient Lhcgr KO microenvironment. Though primary colony numbers were unaffected, secondary colonies flourished, indicating that SSC self-renewal and colonization are two distinct phases that can be separately influenced by different hormones.
Finally, Tanaka et al. were able to connect WNT5A expression and SSC proliferation through in vivo and in vitro data. In both experiments, when WNT5A expression increased, so did the number of SSCs. The study proposes that, as expression of WNT5A is strongest in pup testes, this signaling factor contributes to SSC increases during perinatal testis development. This is supported by low concentrations of LH in prepubertal mice.
Overall, this study sheds light on gonadotropic hormone signaling and its effect on SSC self-renewal, but the authors note that many variables remain unsolved and that further explorations are needed to uncover the complex network supporting spermatogenesis.
